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AB Methods of making halogenated aromatic esters useful as plasticizers are 

described. Polymer compns . including halogenated aromatic esters are also 
described. In one embodiment, the method includes contacting a 
tetrabromophthalate, an ale. and barium acetate. 
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The compns., showing excellent heat stability and lightf astness , include 
halogenated epoxy resins whose epoxy groups are blocked with compds. 
having (i) active H and (ii) halogenated neopentyl skeleton in mols. The 
compns. may contain halqgenated bisphenol-type epoxy resins (preferably 



whose epoxy groups may be blocked with halophenol) . The fireproof ing 
agents of the halogenated epoxy resins are also claimed. Thus, PHT 4 ( 
tetrabromophthalic anhydride) was esterified with equimolar 
tribromoneopentyl ale. (I) at 65° in DMF to give an ester 
\ ,0.50 mol of which was further reacted with 0.75 mol I at 70° in 

the presence of NaOH and repeatedly filtered and slurried with water to 
give a fireproof ing agent showing blocking degree 75%, epoxy value 15.7 
mg-KOH/g, Br content 56%, and softening point 110°. A specimen of 
the fireproof ing agent 20, Cevian V 300 75, and ATOX S 5 parts showed UL 
94 fire resistance rating V0 and color difference (AE) 4 in 100-h 
accelerated weathering test. 
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Thermal decomposition of ternary copolymers of 
ethylene with- vinyl esters of halogen-containing acids 
and vinyl alcohol 

Belov, M. Yu.; Danilina, L. I.; Novikov, S. N. 
Karpov Institute Chemical Physics, Moscow, 107064, 
Russia 

Vysokomolekulyarnye Soedineniya, Seriya A i Seriya B { 
1995), 37(6), 1068-71 
CODEN: VSSBEE 
MAIK Nauka 
Journal 
Russian 

Thermal decomposition of the ternary copolymers of ethylene with vinyl esters 
of halogen-containing acids and vinyl ale, which are potential polymeric 
flame retardants, was studied. The measurements using thermogravimetry , 
gas chromatog., and IR spectroscopy showed that polymer decomposition proceeds 
through two stages involving, first, abstraction of side groups and, 
second, scission of backbone chains. Mechanisms of the formation of the 
major decomposition products were suggested. The correlation between chemical 
structure of the initial polymer, the yield of hydrogen halide, and the 
tendency of a polymer to crosslinking and carbonization upon pyrolysis was 
established. 
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AB The compns. with good heat resistance, processability , and storage 

stability contain epoxy resins I (A = CH2, S02 , 0, CMe2; Rl = H, Me; Y = 
Br, CI, Me, H; X = Br, CI; m, n = 1-4; 1 = 1.0-3.0; B = Ql, Q2 , 
OCH2CR2R3R4, OCR2R3R4 ; r, q = 0-5; R2-4 = H, Me, CH2Y) . Thus, reacting 
equimolar amts. of tetrabromophthalic anhydride and 
tribromophenol -ethylene oxide (3 mol) adduct at 80° for 5 h in the 
presence of Et3N and further reacting the resulting ester with 
equimolar amount of tetrabromobisphenol A diglycidyl ether at 13 0° 
for 5 h gave a product, 2 0 parts of which was dissolved in MeOH containing 
parts tung oil -modified phenolic resin and 10 parts cresyl di-Ph phosphate 
to give a varnish showing good storage stability at -20°. Paper 
impregnated with the varnish was laminated and pressed to give a test 
piece showing UL-94 fire resistance rating V-0 and good heat resistance, 
punching properties, and dimensional stability. 
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AB 



Title fire retardants are prepared by esterif ication of polybromo- or 
polychlorophthalic acid, polybromo- or polychlorobenzoic acids, or 
polybromo- or polychlorophthalic anhydride with ales, in the presence of 
metal or organomettalic compound as catalyst. A flame retardant [A; prepared 
by esterif ication of 0.5 mol tetrabromophthalic anhydride and 
3.0 mol 2- (2-methoxyethoxy) ethanol with 2.32 g stannous oxalate and 200 mL 
xylene] 60 was molded with a mixture of PVC 100, dibasic lead phthalate 7, 
clay 10, bisphenol A 0.3, and wax 0.3 part having oxygen index 56.5 vs. 
2 8.0 for DOP instead of A. 
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TITLE: Effect of intermolecular interactions on the 

physicomechanical properties of terpolymers of 
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Belov, M. Yu.; Novikov, S. N. ; Bessonova, N. P.; 
Rogozhkina, E. D.; Izyumnikov, A. L.; Khutsishvili , V. 
G.; Bogachev, Yu. S.; Shapet'ko, N. N. ; Godovskii, Yu. 
K.; Pravednikov, A. N. 

Fiz.-Khim. Inst. im. Karpova, Moscow, USSR 
Vysokomolekulyarnye Soedineniya, Seriya A ( 
1986), 28(7), 1458-64 
CODEN: VYSAAF; ISSN: 0507-5475 
Journal 
Russian 

Tensile strength and yield point of partially hydrolyzed ethylene -vinyl 
acetate copolymers containing .apprx.90 mol% ethylene units were increased by 
completing the hydrolysis and subsequent partial esterif ication with 
hexachloronorbornene-carbonyl chloride (I), chlorendic anhydride (II), 
tetrabromophthalic anhydride (III), tetrachlorophthalic anhydride 
(IV), isomethyltetrahydrophthalic anhydride (V), or phthalic anhydride 
(VI) . The mech. properties of polymer esters improved in the order: 
CI -containing ester of I < carboxyl group -containing esters of V and VI 
< carboxyl group- and halogen-containing esters of the remaining anhydrides, 
with increasing energy of intra- and intermol . interactions of the pendant 
polar groups in the amorphous phase of polymer esters, despite their 
decreased crystallinity . The interaction energy of carboxyl groups in 
polymer esters, studied on model monoiso-Pr esters of anhydrides, 
decreased in the order: VI>V=lV=III>n. The replacement of vinyl 
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acetate units with carboxyl group- and/or halogen-containing vinyl 
ester in partially hydrolyzed ethylene-vinyl acetate copolymers 
also increased their glass-transition temps, and the stiffness of chains. 
The improvements in mecti. properties achieved by this replacement 
diminished on radiochem. crosslinking of the polymers. 



